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L. J. LOMAS, Diploma of Physiotherapy
Queensland
Spirometry is used to provide information
which will assist in determining the amount
of pulmonary impairment. rrests can he
quite elaborate and sophisticated, but physio-
therapy departments in hospitals without a
respiratory laboratory, can provide a good
deal of information by using simple spiro-
metry.
The one breath spirogram, using either a
dry wedge spirometer or a wet hell type
spirometer, can be used to determine the
Vital Capacity, the Forced Vital Capacity,
and the Forced Expiratory Volume (one
second) .
The patient, on arrival at the department,
is asked to sit and rest for a few minutes, to
allow his breathing to return to normal.
When the test commences, he fills his lungs
with air, and hlows into the spirometer as
hard and as fast as he can. A nose clip
ensures that he breathe out through his
mouth, and he is watched to make sure that
the mouthpiece is firmly held between his lips
to avoid air escape.
As the patient hreathes out, an electric motor
moves a chart or unrolls a tracing paper, so
that a curve can be traced by a stylus or a
pen. A healthy lung is emptied within 2-3
seconds, however the patient is asked to "keep
blowing", even if no air is coming out, so
that a curve may he completed. From this
curve is read the FEVl and the FVC.
The FEVl represents the volume of air
that can he expelled in one second and is a
measure of the patient's ability to empty his
lung quickly. It is usually expressed as a
percentage of the Vital Capacity, 70% to
80% is regarded as nonnal. The FVC is
taken at the end of the curve which the FEV1
began.
The Vital Capacity is the measurement of
lung volume, and includes the expiratory
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reserve, the tidal volume, and the inspiratory
reserve. To obtain a VC, the patient is asked
to fill his lungs as before, but to blow the
air out at his own pace, and stop blowing
as soon as his lungs are empty. The recording
chart or paper does not move when the VC
is tested. In theory, the FVC and VC will
coincide. In practice it often does not, and
the highest number of litres recorded is taken,
whether it he the FVC or the VC.
For example, a patient with advanced
emphysema is unable to force the air out, so
he may take a good many seconds to empty
his lungs, compared with the 2·3 seconds of
a healthy lung. In these cases a VC reading
will' be higher than the FVC.
The tests are repeated several times, and
the best results, which may he from any of
the curves, are regarded as the patient's best
efforts. These results are compared with
normograms, which, from a survey of a num-
ber of patients, predicts what is normal
according to the age and height of the patient.
For greater accuracy these results can be
adjusted according to the atmospheric
temperature.
A request is often made to test if the use
of bronchodilators will improve the patient's
respiratory output. The first part of the
test is as already described. Then the patient
inhales a bronchodilator, using a Positive
Pressure Breathing Respirator, or a Wright's
Bottle, or a pressure pack medihaler. About
ten minutes later, after the bronchodilator has
taken effect, the test is repeated, to determine
if the drug assists the patient's breathing.
Patient co..operation is essential with these
tests. Unlike some, it is under the patient's
conscious control, and, for a valid result, it is
necessary that he does his best. Most do just
that. But when results are inconsistent with the
way the patient is able to get about, they can
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usually he improved by persuading the patient
he can do better. However some elderly
patients show deteriorating results after the
first expiration, even when bronchodilators are
used. This may puzzle, since it could he
expected that at least the results would be no
worse after hronchodilators. However the
explanation is that, whether from weakness,
disinterest, or from exhaustion after the first
forced expiration, the patient is reluctant to
put any great effort into subsequent attempts.
It may take one or more sessions to over-
come this problem, but at Ieast that first
effort is probably a fairly accurate assess..
ment of their pulmonary ability.
A reduced vital capacity may indicate
restriotive ventilatory disease; decreased
thoracic cage compliance, as in kypholordosis
or after thoracoplasty, decreased lung com-
pliance, as in pulmonary fibrosis, decreased
volume of the lungs, as in empyema, pneumo-
thorax, obesity, and pulmonary oedema, or
respiratory muscle weakness, as in certain
central nervous system diseases such as
poliomyelitis.
A reduced FEV1 may indicate diseases
which cause obstructive or increased airways
resistance such as chronic bronchitis, asthma
and emphysema.
Other tests that may be used include the
Maximum Mid Expiratory Flow Rate, which
is the mid third of the Vital Capacity Curve
in forced expiration. It is a more sensitive
index of expiratory airways obstruction than
FEV1 but it requires more time to calculate
its results, and for this reason it is not com-
monly used. The Maximal Expiratory Flow
Rate is measured by a Wright Peak Flow
Meter. It is used to indicate airways obstruc-
tion, and it can also provide a check on results
obtained lvith the spirometer. To use it, the
patient exhales as fast as he can. A peak
flow reading is compared with predicted
figures for his age and height.. Its advantage
is that it is portahle and requires no electric
power. It can therefore be carried about the
wards, and patients tested quickly, several
times a day if necessary.
Tests to evaluate the amount of dyspnoea
are carried out by measuring the patient's
tidal volume and minute ventilation, first at
rest, then during a walking test, and if
required, during heavier exercise, using a
bicycle ergometer.
A respirometer is used to measure the
volume of air breathed in. An Ambu-Hesse
valve is attached to the respirometer, and the
patient, using a flanged skin diver's mouth-
piece, or its equivalent, and wearing a nose-
clip, breathes in and out at a normal relaxed
rate and depth for three minutes. The respira-
tions are counted, and the number of litres
used are noted. From these figures, the
average number of respirations and the
volume of air used per minute are calculated.
The tidal volume is calculated by dividing
the total number of respirations into the total
number of litres.
At rest, the normal tidal volume is 400-
600 mls. The minute volume may vary from
6..10 litres depending on the size of the
patient, the disease, fever, hypothemia, and
sex.
In walking tests, the patient uses the
respirometer as before. The physiotherapist
walks beside the patient, timing the walk
with a stopwatch to ensure a rate of 2 miles
an hour for fouf minutes, over a marked
course. At the conclusion, the patient is
examined for signs of dyspnoea and central
cyanosis.
The average ventil'ation per minute is
calculated as before. It will be higher than
the minute volume taken at rest. For the
normal unfit adult, about 20 litres per minute
is usual, but for an athlete this could be about
161itres.
The bicycle ergometer requires harder
work. The patient pedals for five minutes, and
the results are calculated from the readings
over the last three half minutes.
Tests of respiratory function, particularly
the FEV! and FVC, are requested more and
more.. Apart from providing information on
a patient's lung function, they may he used
as a progress check during a course of
treatment. Often they are requested by the
anaesthetist prior to operation.
It should he noted that they are only part
of the assessment of a patient, and are not
a complete diagnosis on their own. They .are
used in conjunction with X-rays, and medIcal
examination.
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They are not always reliable. An asthmatic
patient's results, for instance, may vary
according to whether the day is dry or wet,
while in any patient, a heavy meal can alter
the results during the course of a day. Intel-
ligent allowances must be made for these
factors. It should be remembered that the tests
Aust.!.Physiother., XXI, 2, June, 1975
are only part of the whole picture and are not
to be taken as complete substitutes for careful
observation of the patient by the physio-
therapist.
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